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Crystal field Analysis of emission wavelength of Eu-doped phosphers by means of
electron spin resonance

Hayato, Miyagawa
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The effect of the coordination structure around the Eu ions on the emission
wavelength was investigated by combining Rietveld analysis of X-ray diffraction and the evaluation
of the crystal field by ESR (electron spin resonance) for CaAISiN3:Eu (CASN), which emits red light,

and Sr3mMgSi208:Eu (SMS), which emits blue light, as eu-activated phosphors. We analyzed the atomic
coordinates with high accuracy by introducing a two-phase fit in an SMS sample during

low-temperature firing and

a quasi-tetrahedral constraint condition fitting for the relationship

between the emission wavelength of CASN and the Eu concentration. In addition, photoelectron
spectroscopy and magnetization susceptibility were measured, and data to be reinforced were
obtained. The shorter the mean distance between the Eu-O bonds, the more red shift occurred, and the
correlation between the strain of the oxygen tetrahedron and the emission intensity was obtained.
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Crystal structures and Electron distributions in SMS

MEM Using MEM 9°9°?'2 jl000°C
(Maximum - g s
2 Srl Enthropy s ™ &
Eu Method), |Sipd i —
we obtained‘_wﬁ-&f :
SVE n(r) B 3
SS 5d in REAL space S
XPS
o]
O1s .
3 .<—I %_' )
Isosurface level 0(7 ’
=1 electron/A? o 1100°C
Eu3+
sMs 2 MEM SMs
(2) Eu (1% 0.1% 0.01% 0.001% 0%) CASN
CASN: Eu2* R 4 5
Al,Si N O
Eu
Distortion Index Eu 4
MEM Eu Ca.Eu
N O ( 5
) ESR Eu
Eu Eu
4z CI(SMs#a) =
) ﬁﬁ‘“:$ . XPS Big 10 E I I : I I I - 16x10
JLECTt i = T T 1axio® T T N T T = r I 9
B omf . [ I 1S Q1= o EZ‘:“‘;IE_ r —/\ - 14 §
% . ./ é 10 1 fn'::ﬂh - g 1 §_ 12 g
2T | % ocmsaE) £ b ] g [ L f
% T ® o000 *E i § § :: = % 1:— ;:E
L TO(SSIIOGMSE)| £ = I K
Lt S| I R ® @ . g oL
R Tog SN PR
Binding energy [ 6V ] F o ;
CI(SMSH) TILHIESHY SEu?* | [ O(sMstE) Th i &aLTHY. - e
O(ss#8) THRIENRL = Eu®| m®: (0) BYOBTFREAERK 001 b= I I L L 1 to
EU3+75‘EE%* (570nm) OEFEM? SMSADER+INEB I . 10Eu2+(1:zncen‘r;:on[a“7;:? .
(BEL<E3) LTLSAREESFWN
3 SMS SS XPS 4 CASN Al-O
O1s Eu




Eu Sr3MgSi208:Eu2+ Sr2Si04:Eu2+

2022

2022

Hayato Miyagawa

Rietveld analyses of Eu-doped phospher materials for Natural Whilte-LED

Trilateral Symposium for SDGs between Chiang Mai University, National Chiayi University, and Kagawa University 2022;
Sustainability & Technology Session

2022

Eu Sr3MgSi208:Eu2+ Si

2021

2021

Eu Sr2Sio4 MEM

2020

2020







